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Abstract 

Aim: Trauma with high mortality and morbidity rates, especially in young patients, is an important health problem all over the world. To make prehospital triage 
easier and to predict the in-hospital mortality of severe trauma patients, some triage scores and decision algorithms have been improved. There are many 
prehospital trauma scores that evaluate anatomic variables, physiologic variables, or a combination of both. Some of them are trige-RTS, NTS and MGAP. The 
aim of this study was to compare prehospital trauma scores to predict in-hospital mortality of trauma patients. 

Material and Methods: This study was conducted in the capital’s training and research hospital between 01.06.2018 and 31.12.2019. Patients older than 18 
years of age, admitted to the emergency department due to multiple traumas by ambulance were evaluated retrospectively. Triage revised trauma score (RTS), 
NTS, GCS and MGAP scores were evaluated. 

Results: One hundred patients who met the criteria were included in the study. Seventy-eight of the patients were male, and mean the age was 46.52+19.36 
years. Eighty-eight of the patients had blunt trauma and 31 of them died. ROC analyses were performed for prediction of mortality. The MGAP score with a 
cut-off value of 11 had highest sensitivity of 95.59%. NTS scores with the highest AUC value were found to be the strongest predictor of mortality. 
Discussion: This study, which compared prehospital trauma scores to predict in-hospital mortality of trauma patients, has shown that with proper cut-off, all 
scores (GCS, RTS, NTS and MGAP) had similar predictive values. New Trauma Score might be a better option for the prediction of mortality in a pre-hospital 
setting. The results of this original study showed that NTS predicted in-hospital mortality better than RTS and was not inferior to MGAP. NST score had a 
sensitivity of less than %95 at our new cut-off point, either than choosing a lesser point for cut-off to increase sensitivity. 


Keywords 
Trauma, Trauma Scores, Prehospital Triage 


DOI: 10.4328/ACAM.21764 Received: 2023-05-24 Accepted: 2023-07-03 Published Online: 2024-04-04 Printed: 2024-06-01 Ann Clin Anal Med 2024;15(6):373-376 
Corresponding Author: Yildiz Yildirimer Celik, Department of Emergency Medicine, Ankara City Hospital, Ankara, Turkey. 

E-mail: yildiz_yildirimer@hotmail.com P: +90 507 615 85 43 

Corresponding Author ORCID ID: https://orcid.org/O000-0001-6437-5870 

This study was approved by the Ethics Committee of Diskap1 Yildirim Beyazit Training and Research Hospital (Date: 2022-09-12, No: 146/05) 


Annals of Clinical and Analytical Medicine 373 


Prehospital trauma scores and mortality 


Introduction 

Trauma with high mortality and morbidity rates, especially in 
young patients, is an important health problem all over the 
world. To decrease these worse outcomes, patient transfer to a 
proper health center that is planned by prehospital emergency 
health care providers (PHCP) is essential [1]. Healthcare 
providers need to make an effective field triage for choosing 
the appropriate target health center. To make prehospital 
triage easier and to predict the in-hospital mortality of severe 
trauma patients, some triage scores and decision algorithms 
have been improved [2]. 

An ideal prehospital trauma score must prevent under-triage, 
that might increase the risk of mortality of incorrectly grouped 
patients, and over-triage, which might lead to the transfer of 
unnecessary patients to advanced trauma centers [3]. There 
are many prehospital trauma scores that evaluate anatomic 
variables, physiologic variables, or a combination of both [4]. 
The oldest and most widely used triage score was the Triage- 
Revised Trauma Score (triage-RTS), that evaluate the Glasgow 
Coma Scale (GCS), respiratory rate and systolic blood pressure 
of the patient. The New Trauma Score (NTS) is the revised form 
of RTS that evaluates the systolic blood pressure and oxygen 
saturation of the patient. Since NTS is a relatively new score, 
there is restricted number of studies about its efficacy [5]. A 
mechanism, GCS, Age, Arterial Pressure (MGAP) score was 
developed in 2010 and proved to be more successful than RTS 
to predict prehospital trauma severity and in-hospital mortality 
[6]. The aim of this study was to compare prehospital trauma 
scores to predict in-hospital mortality of trauma patients. 


Material and Methods 

Study design 

This study was conducted in a training and research hospital in 
the capital between 01.06.2018 and 31.12.2019. Patients older 
than 18 years of age, admitted to the emergency department 
due to multiple traumas by ambulance were evaluated 
retrospectively. Patients’ data reached from the hospital data 
registration system and Prehospital Emergency Health Care’s 
database were evaluated. Trauma scores of the patients were 
calculated and in-hospital mortality was recorded. 

Study population 

Patients brought by prehospital emergency health care 
providers (112 system) to the emergency department due to 
multiple traumas were evaluated. The Injury severity score 
(ISS) of the patients was calculated to define multiple trauma 
patients. This was an anatomical scoring system that allocate 
the body to six regions as head and neck, face, chest, abdomen, 
and extremity, including the pelvis and external. Each injury of 
that region takes points between O (minor) and 6 (unsurvivable). 
The scores for the three most severely damaged areas of the 
body are squared and summed to produce the ISS score. The 
ISS score ranges from O to 75, and if any injury at any region 
is assigned as 6, the ISS score is automatically assigned a 
score of 75. Major trauma is considered when the ISS score is 
greater than 15 and this score linearly correlates with mortality, 
morbidity, hospital stay and other measures of clinical severity 
[7]. The study included the patients with ISS scores >15. 
Patients with ISS scores less than 15, patients admitted to the 


emergency department on their own (without using prehospital 
emergency health care service), death of patients on the field, 
and patients transferred from different hospitals to the study 
center were excluded. 

Evaluated scoring systems 

The Triage revised trauma score (RTS), NTS, GCS and MGAP 
scores were evaluated. The revised trauma score evaluates 
the GCS, respiratory rate, and systolic blood pressure of the 
patients. Glasgow coma score is the most widely used scoring 
system in all types of medical and trauma patients that 
evaluates the level of consciousness according to eye-opening, 
verbal and motor responses and might be between 3-15 points. 
For the calculation of RTS, each variable is individually assessed 
and assigned a score ranging from O to 4; thus, the RTS score 
of the patient might be between 0-12. The RTS score of less 
than 11 defines 97% of lethal cases [6]. The New Trauma Score 
is the revised form of RTS that evaluates GCS, systolic blood 
pressure and oxygen saturation. For the calculation of NTS, 
similar to RTS, systolic blood pressure and oxygen saturation 
are assessed individually and assigned a score ranging from O 
to 4, but unlike RTS, GCS is directly included in the calculation 
[8]. Thus, this score might range from 3 to 23, and a score of 18 
or higher indicates a low risk [8]. Thus, this score might change 
between 3 - 23 and a score of =18 predicts low risk [8]. 

The MGAP score evaluates four variables: GCS (3-15 points), 
blunt trauma (4 points), systolic blood pressure (>120 mm Hg: 5 
points, 60-120 mm Hg: 3 points), and age <60 years (5 points) 
and patient with =23 points are at the low-risk group [9]. 
Statistical analyses 

All data were analyzed with IBM SPSS Statistics 22.0 (IBM Corp., 
USA). The distribution of the variables was checked with the 
Kolmogorov-Smirnov test. According to normality, continuous 
variables were described as mean + standard deviation or 
median and interquartile range (IQR 25-75%). Categorical 
variables were described as numbers and_ percentages. 
Chi-square tests and Fisher’s exact tests were used for 
categorical variables, and t-tests and Mann-Whitney U tests 
were used for continuous variables. The ROC curve (Receiver 
Operating Characteristic) method was used to determine the 
distinctiveness of the variables. The area under curve values of 
trauma scores were compared with DeLong test. Correlation 
coefficients and their significance were calculated using the 
Spearman test. P-values <0.05 were considered statistically 
significant. 

Ethical Approval 

This study was approved by the Ethics Committee of Diskap! 
Yildirim Beyazit Training and Research Hospital (Date: 2022- 
09-12, No: 146/05). 


Results 

The number of patients admitted to the emergency department 
due to multiple traumas via the prehospital emergency health 
care system during the study period was 250. According to 
inclusion criteria, ISS scores were calculated and the number 
of patients with ISS = 15 was 115. Of those patients, 15 were 
excluded due to lack of prehospital data. Thus, 100 patients 
meeting the inclusion criteria were evaluated. Seventy-eight of 
the patients were male and the mean age was 46.52+19.36 
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Table 1. General characteristics and vital parameters of the 
patients 


N / mean:SD or median IQR25-75 


Gender 

Male 78 

Age 46.52+19.36 
Trauma 

Blunt 88 
Mortality 

Death 31 


Median time of death 12.5 (3.5 - 168) hours 
Vital parameters 

Systolic blood pressure 110 (100 - 130) mmHg 
Diastolic blood pressure 70 (60 - 80) mmHg 


Respiratory rate 20 (20 - 24) breath / minute 


Pulse 81.5 870.5 — 108) beat/minute 
Oxygen saturation 97 (90 - 98) % 
Injury Severity Score 18 (17 -25) 


Table 2. Trauma scores of the patients according to mortality 


Survivors n=69 Non-survivors n=31 P value 


Variables 


Gender 54 males 24 males 0.92 
Age 42.93+17.96 54.52 +20.26 0.005 
ccs 15 (15-15) 5 (3-14) <0.001 
RTS 1A(A= 12) 9 (8 - 12) <0.001 
NTS 22.5 (21 - 23) 11(7=17 <0.001 
MGAP. 27 (24 - 29) 15 (12-22) <0.001 


Table 3. Prognostic value of trauma scores for predicting 
mortality 
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GKS 0.861 0.766 - 0.956 9 92.75 74.19 8889 82.14 0.669 
RTS 01853 «0.756 —0.951 oh 92.75 7419 8889 82.14 0.669 
NTS 0.903 0828-0978 11 92.75 7742 90.14 82.76 0.702 
MGAP 01879 0.798-0960 11 95.59 70.97 87.84 88 0.666 
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Figure 1. ROC curve of trauma scores for predicting mortality 


years. Eighty-eight of the patients had blunt trauma and 31 
of them died. The median time of death was 12.5 hours. 78% 
of the patients were male and the mean age of the patients 
was 46.52 years (Table 1). Patients were grouped according to 
survival. There was no difference in gender distribution between 
the groups, but the mean age was significantly higher in the 
mortal group. Also, the trauma scores of the non-survivors 
were lesser than survivors. (Table 2). The correlation between 
trauma scores and time of death were analyzed but there was 
no correlation between those (p>0.05 for all trauma scores). 
ROC analyses were performed for predictions of mortality. 
Between GCS, RTS, NTS and MGAP, NTS had the highest AUC 
value of 0.903. Despite a numeric difference between AUC 
values, this difference was statistically insignificant (p>0.05 for 
pairwise comparisons with the Delong test). With the cut-off 
value of 9 for GCS, 7 for RST and 11 for NST, all scores had 
similar sensitivity (92.75%). MGAP score with cut-off value of 
11 had the highest sensitivity of 95.59% (Table 3). As a result 
of the ROC analysis, NST was found to be the strongest score 
in predicting mortality (Figure 1). 


Discussion 

This study, which compared prehospital trauma scores to 
predict in-hospital mortality of trauma patients, has shown that 
with proper cut-off, all scores (GCS, RTS, NTS and MGAP) had 
similar prediction value. On the other hand, because of having a 
relative high AUC and having simple parameters to evaluate, in 
our opinion, New Trauma Score might be a better option for the 
prediction of mortality during a pre-hospital setting. Trauma is 
still one of the leading causes of death all over the world, and 
an important reason of morbidity and mortality in developed 
countries. It was demonstrated that effective prehospital 
care and rapid transfer to appropriate trauma centers might 
reduce morbidity and mortality [10]. For a referral to a proper 
trauma center, predicting in-hospital mortality is an important 
guide; therefore, we compared the prehospital trauma scores 
of the patients. We think that our result will contribute to the 
development of national and international field triage guidelines 
and simplify and improve prehospital triage. There are lots of 
studies comparing MGAP and RTS in the literature. Differently 
from our results, studies declared that MGAP should replace 
RTS [9, 11, 12]. One of its reasons is counting respiratory rate, a 
component of RTS, less than its actual number or in aninaccurate 
way [12]. On the other hand, it showed that the calculation of 
the MGAP score was easier and gave more accurate information 
about the patient’s general condition before hospital evaluation 
[11]. The New Trauma Score is a new score, designed by Jeong 
et al. in 2017, therefore, studies about its validity are limited 
[8]. The results of this original study showed that NTS predicted 
in-hospital mortality better than RTS and was not inferior to 
MGAP. In that study, patients were grouped into four categories 
and NTS 6-11 was grouped as high and NTS 3-5 was grouped 
as very high risk for death. Similarly, in our study with cut-off 
value of 11, NTS had %92.75 sensitivity for the prediction of 
mortality. American College of Surgeons Committee on Trauma 
(ACSCOT) has published guidelines for field triage of trauma 
patients since 1986 [13]. An ideal triage algorithm should limit 
undertriage to prevent increased risk of death for misclassified 
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patients and also, over-triage to prevent overload in referral 
centers and unnecessary costs. For this reason, a good triage 
algorithm should have >95% sensitivity [14]. From this point 
of view, the only score with greater than 95% sensitivity in ou 
study was MGAP, but it should not be forgotten that this value 
was reached with a cut-off of 11, which was significantly less 
than 23, the original cut- off point of score. Even though, the 
NST score had a sensitivity of less than %95 at our new cut-off 
point, either than choosing a lower point for cut-off to increase 
sensitivity, since AUC was highest at that point and had higher 
specificity; we think that NST of 11, should be a good cut-off 
for prediction of mortality. The reason for these lower cut-off 
points than the original forms of scores might be the exclusion 
of patients who died on the field. 

Limitation 

First, this was a single-centered retrospective study. Since the 
data were based on prehospital records, it can be wondered 
if the calculations were accurate in the prehospital field. The 
study included only adult patients (pregnant ones excluded), so 
we could not make any comments about the pregnant patients 
and the pediatric population. Since patients’ deaths on field 
have been excluded, the advised cut-off points of scores are 
subject to change. 

Conclusion 

As a conclusion, with a proper cut-off point, RTS, NTS and MGAP 
had similar values for the prediction of in-hospital mortality 
in trauma patients. However, because of the ease of use and 
relatively higher AUC value than other scores, NST might be a 
good option for field triage in our opinion. However, multicenter 
studies with greater sample sizes are needed. 
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